H36% Hom BAL R BTk S5 229 1 SR Vol. 36 No.9
2008 4F 9 A Journal of Northwest A&F University(Nat. Sci. Ed.) Sep. 2008

H R $5 7= A F B BT RE o | L S
EHEEERNITHR

X ARAEN L BT R K RF /T

(1A MBOL TR EFELRER FHCTRR R AN 45000852 1 [ ARk K2 sh R % Be . JE R0 100098)

(@ ZE]1 [HMY WL T H KSR AT X BE b i A S (catalase, CAT) TE Mk f2. L7 kY 4%
128 HUAA PIATXS BEHLYY 43 B0 BRAL AN eE B AR AL, %t BRZL R  3%558 oKk — BOK1 HORE . 78 i 6 fb 1 4 kg HORR AR 0
10 g RITA AR (MgAsp) VE ek B AL, 858 B RS AT XS IE CAT WEHEmgsgm . K25 R 5% A AL
B O ZE DA X I 200 A A B R T A B P T S S R VR B 4 iR T 23, 826 (P<C0. 01 A 19. 4% (P<C0. 01) 5 JiF fiE
CAT 3 E F H mRNA ZK 20 S48 T 14, 3% F0 21, 4% (P<C0. 01) ; T 40 g 2 B6 L JIT 40 B PN 3 B8 546 5 CAT 14,
CAT Z:H mRNA £ RIHFAE B FH EAH I (P<<0.05) . (&6 H M R4 5 T P AT XS T 40 0 P9 05 25 45 6 vk
BEL B T CAT ZEP Rk, Wi #E & T CAT § .,

[R]85 B B i ST Sl s BE X R0k 5 AT XY

[hES%ES] S816.72 [x#trifam] A [XEHE] 1671-9387(2008)09-0040-05

A pilot study on the pathways of dietary magnesium
modulates on catalase activity in the liver of broiler chickens
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Abstract: [Objective] The object of the present work was to investigate the pathways of dietary mag-
nesium modulates catalase (CAT) activity in the liver of broiler chickens. [Method] One hundred twenty
eight male Abor Acre broiler chickens were randomly allocated into two groups. Maize and soybean meals
were the main ingredients of the control diet, and the control diet supplemented with 10 g/kg MgAsp
served as the Mg supplementation diet. [Result] Compared with the control, hepatic total Mg and ionized
Mg concentrations in hepatocytes increased by 23. 8% and 19. 4% respectively (P<C0. 01) , while the hepat-
ic CAT activity and its gene mRNA level increased by 14. 3% and 21. 4% respectively (P<C0.01). Positive
correlations among hepatic total magnesium (ionized Mg in hepatocytes) ,CAT activity and its gene mRNA
were observed. [Conclusion] The results indicated that dietary Mg supplementation increasesd ionized Mg
concentration in hepatocytes and promoted CAT gene expression,and consequently CAT activity was en-
hanced.
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Table 1 Experimental diet composition and nutrition levels
L% YPHRZ /(g - kg™!) mBEE ML/ (g« kg™ D) B IR popisil s H oA
Ingredient Control Mg supplementation Nutrition level Control Mg supplementation
N N —1
T2k Maize 554.7 551.7 ﬁgiﬁb/(w ke D 12.71 12.71
H BB/ (g kg !
KR 360.0 360.0 M/ (g ke 220.7 220.7
Soyabean meal CP
K3 Soya oil 40.0 40.0 5 /(g e kg™!) Ca 10.0 10. 0
W/ (g e kol
B2 455 CaHPO, 18.0 18.0 AR/ (g » ke 4.5 4.5
Available P
SR (g e 1
£ B limestone 1.5 11.5 ﬁfﬂw(g kg™ 5.0 5.0
AR WA/ (g kg™ D)
o Mothionine 2.0 2.0 Lo 11.6 11.6
LH/H —1 C
Aureomycin(15 %) 0.8 0.8 Mg/(g « kg™ 1) 1. 90 3.10
ERAAIR 1.0 10
Cholinechloride(50 %) ’ ’
&k NaCl 3.0 3.0
) 5T S )
. . . 2.0 2.0
Multi-vitamin premix
g H: 2 A
,’ﬁi?@ﬂﬂjlﬂ ' 0.2 0.2
Trace’mlnerﬂls premix
RITA AR 7.0
L-Aspartic-acid !
RITA AR 10.0
L-Aspartic-acid magnesium '

BN 1) 4 T v R R Cu 8 mg, Fe 80 mg,Mn 100 mg.Zn 75 mg.Se 0. 15 mg,1 0. 35 mg; 4 £ ¥ 050 o) &5 T v 1l b} $2 4t
el R A 12 500 TU, A% Dy 2 500 TUL 4E/E K E 18. 75 mg, 4E4EF K 2. 65 mg, 4E/E K B 2.0 mg. 4E/E &K Bs 6.0 mg, 4L % B

0.025 mg, M8 50 mg,D-JZ R4S 12 mg, JE Fafik 1. 25 mg.

Note: Trace-minerals premix provided per kg of diet: Cu 8 mg;Fe 80 mg,Mn 100 mg,Zn 75 mg,Se 0. 15 mg,I 0. 35 mg; Vitamin premix

provided per kg of diet: Vitamin A 12 500 TU, Vitamin D; 2 500 IU, Vitamin E 18. 75 mg, Vitamin K3 2. 65 mg, Vitamin B;,2. 0 mg,

Vitamin Bs 6. 0 mg,Cobalamins 0. 025 mg,niacin 5 0 mg,D-pantothenic acid 12 mg,{olic acid 1. 25 mg.
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13 A 0.1 mol/L HCTHi B >R F I - M Wi 32
DN iy 37 PR o R T



42 T AR MR 22 4R CA R O

5 36 &

1.4 HFGAFHEEMNSE

BHL L g A IHFAHR & T 5 A Wiy (4
CHORPMIT640 ¥ Hp 0% . 25 B I 15 I %1 5% 0 JE . g
Jii &5 2 AL 230 I A A AR A R A, BY R 1 mm® A A
A /NBR S AR TS AT ¥ RPMIL640 3 A8 &
RAEVE 3 GULTER A 2.5 g/L JH 4 (1 1 0. 1
g/L EDTA #4 ABUR & M E L, 37 CIHfk 10
min, WL FLI20.074 mm 1559 M o 18 5
AR . T 4 COkFEP & 20 min, tiy 240 B
B A1 LT TS G T 040 SRR R AT 20 TR
FEER L M RPMIL640 B3 352 W, LA 800 g B> 3~4
min, & 3 W 1 g/L & W 2340 TE 5,
1.5 M{FGAFHMm WS SENNE

FIH mag-indo-1 Ml % [ 41 J P 104 3 25 28 B vk
JE. BUSE ¥ mag-indo-1 ¥ T 2¢O 48 7/ 7 A& 77 W
DSMO 1, #e &8 684 pmol/L. BNl E# 1 mL
(AT 3R T 95%) .37 CHiMEE 10 min, fin A%¢
TR BAWEE 5 pmol/L, 37 CIERIR G 45
min, SR J5 FH 240 MO0 M DR SR A I 3 TR, A o
JETHI G S50 - i B S UK I 349 nm, S5 5 A
KK 330 nm. K 5T EK 417 ~490 nm, KRIEJ
P Ve B B 25 pg/mL, 80 EGTA W & T
BB TWE 2~3 %, N NI s BBk B T
Fa g7 A

[Mg"" ]i=QK,(R—R,)/(Rux — R »

KA R NI E L (F /F) W A1 FT A2 53050 0
T 7 G A AR R A SRR I K s Q XN mag-indo-
1 FEBE AR A S 58 A i B 2 FOIRES TR I 28k
58 % 1 s Ky o mag-indo-1 Al Mg™ " 1 it B3 % 4505 R
F1 Rox 5390 i mag-indo-1 7 B 4 161 F1 2 5¢ 4= fi 25
T 2 RS TF 2 J6 0 B Lh Y fe /M RN B KA .
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B A0 B 77 800 g B0 5 min, YLIE 4L . 40 fE
SRR THE T 550 Crmil T e KAk 24 ho SR )5
A& & 1.0 mol/L HCL 3853 ¥ fiff » J5t 5~ M e ik )
E HCH i S a0 B K Ak 2 A e b B A
a0 ML VB % R s i “nmol/mg HEH7
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9 E
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PCR

F TRIZOL — 25 36 il 42 A7 39 T IE &2 RNA,
B2 pL 4k RNACZ 2 po) A S ik &
1. 25 uL M-MLV RT fz #% 5% (200 U) (Introvgen
Company), 1 pL 1y Oligo dT18 (30 mmol/L), 13
pL & RNA i i W% K. 1. 25 pL 10 mmol/L
dANTP,1 pL RNA B 5] (50 U/pl) 537 C IR
60 min,70 C 15 min K L5550 . A K cDNA
F—20 Cfr. CAT RHBIYWFH K. LiFs 4
5-TAC GGT TCT CCA CTG TTG CTG-3', Fif
214 5'-TGG ATG AAG GAT GGA AAC AAC-
3" LIFFZRELIN Bactin fERZ L, K1Y F5 N . I
Wsl4 5'-CTT CCG CCT TAA AAA CAA AAC
ACA-3', FiiFal ¥ 5'-CCC CCT CCC TCC CCC
ACA TA-3", PCR A& H:1 uL cDNA, | F
Wen 4 (0. 25 pmol/1) 4% 0.6 ul,5. 3 pL WK (T
RNA i), 7.5 pL SYBR Green PCR master Mix
(ABI Company) , & I SRR 15 L. ¥ 3% 504
$7:55 C 2 min,94 CHi7AEPE 10 min; 94 CAEHE 15
s,53.5 CiE .k 30 5,72 CHEfH 30 5,40 MEH,
FESh % 3 ANEHA,
1.9 Zitsa#h
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2.1 BMRAFMMgAsp HAFBHBE . HXRR
= F A Bb B9 320
M 2 nT LA e H R4l 5 %5 B8 2 AT
MHWME . HREZ. ALY LTEEER (P>
0. 05) , BLBAA B FE i MgAsp B %S il i A 2o P A
X 1 TS 52 7K F-
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Table 2 Effects of dietary MgAsp supplementation on average daily gain,average daily feed intake, the feed

conversion efficiency of 3-weeks-old chickens

Saxil A /g HRfEhR/g BEHA L
Group Average daily gain Average daily feed intake Feed conversion efficiency (F/G)
*f B2 Control 30.3641.13 41.6542.47 1.374 0.04
v s
Jinge H il 30.24+1.08 41.5342.35 1.374 0.04

Mg supplementation
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XU ACHE 2« HORRBE TR 1A AT A5 T R i

SEAL SRS R AR (R ) 2B 5T 43

2.2 BRPFHEM MgAsp WAFBMFESE FFMEE MG RERERES T 15. 7% (P<<0.01) . T4

EHEMEESHENZMm
W 3 Jros . 5% LA L ek B ORLZH Y A 3G

SEERUITF A0 N B S B W B 4y 4R = T 23. 8%
(P<C0.01)H119. 4% (P<C0.01).,

x3 HRPHEM MgAsp 3t 3 B AFBMFSE FARIEMESSENT N

Table 3 Effects of dietary MgAsp supplementation on serum Mg concentration, total Mg concentration and

ionized Mg concentration in hepatocytes of 3-weeks-old chickens

il M/ (mg« LD
Group Serum Mg

S48 %% / (nmol « mg ™)

JIT 4 ML P 98 B 25 86 / Cmmol « L

Total Mg in hepatocytes ionized Mg in hepatocytes

82 Control 21.46 £ 1.62 A
Pk RER KA

. 24.85 + 1.24 B
Mg supplementation

60.08 + 6.94 A 0.36 £ 0.02 A

74.42 £ 4.46 B 43 £ 0.02 B

T RSB R A RS PR 3R0R

S B (P<<0.01), TR,

Note: Different capital superscripts within a row mean very significant difference (P<C0.01). The following table is the same.

2.3 HBRFPHERM MgAsp Xt B F 38 FF BE MDA &
2.CAT FMHREHE mRNA EEWEIH
W% 4 o, SXFIRAA L, e AR RN

R4 BERPEFEMMgAsp 3t 3 ARAFGHER @S E .1

XGHFRE CAT 3% M & H mRNA FE 445 T
14.3%F1 21. 4% (P<<0.01), IFlE MDA 45 & [ AK
T 14.6% (P<C0.05),

FELEEHEEREHE mRNA £ E/ S0

Table 4 Effects of dietary MgAsp supplementation on MDA content, CAT activities and its gene mRNA

level in the liver of 3-weeks-old chickens

gl _ o - CAT %K mRNA
/ . 1 AT/ (U » 1
Group MDA/ (nmol » mg™") CAT/(U » mg™H) Catalase gene mRNA
Xt B 41 Control 0.48+0.06 b 128.90£2.98 B 0.11+0.021 B
3 fid 4
Ik H A 0.41+0.05 a 147, 38410.45 A 0.13640.023 A

Mg supplementation

T CAT FEF mRNA AR XHE 5 [ 51500 5 A Rl/NG 5 308 22 57 2 3% (P<<0. 05).,

Note: Abandunce of catalase gene mRNA is relative; Different small letter within a row means very significant difference (P<Z0.05).

2.4 HEFGHERZEEESE SR CAT
EMEREEERENEXRSH

N 5 B . DA XS T 20 108 86 T 200 e 1 T

x5 AFBHRARISEESRE .

EERUSEHEENE 1

S5 CAT #H: .CAT 3K mRNA =FJF 6] ¥ 17274
WEIEMXE IR (P<0.05),

TEASEERE mRNA FEEAEXMHE

Table 5 Correlations among total Mg (ionized Mg) ,hepatic CAT activity and CAT mRNA level

SN CAT #:H mRNA CAT 751
Index CAT mRNA CAT activity
CAT 3K mRNA CAT mRNA 0.62"
CAT 1HVE CAT activity 0.62*%
JF 40 J 285 Total Mg in hepatocytes 0.66" 0.59*
HTF 40 J 3% 25 A5 %% Tonized Mg in hepatocytes 0.75" 0.64"
T Fm B E M (P<0.05)
Note: * expresses correlation (P<C0. 05).
JFR U v 6 5 ik A2 s W LA B R 4R R R

37 8
5.1 FAR 4 X I 57 0 AT 40 B P 62 3R B A 0
L35 B8 2 2 I LR B 75 ok B B R 3647 2
oA BB B2 0 FOR B A R A
BT I R WL 58 I3 B R R X
HRURE By 5L A B O L AR A B T 4 o 3
EE M, ZEAR I R HORBE B B A A
08 L 375 Bk L D T AT 0 B R A
%27 H ORI

Sy HOAR rP B A 2 DR LA A S BT
O MEAE R A B U R L FEAK S HOR
HhS N RE A I 3 B v T A0 MR R A i B S B R
JiE 5 SRR A Y I 4 SR A SR B PR AN I B % H
MBEAMmITE ., &2 M A R 102 5+, il BE
S L T Eh WA B R R TR
3.2 HIREXHE CAT EERRIEMNZ G

AT BT 58 % B . HORR e 3% i 4 1k Bk sl Bk 2R 1
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it 135 2 KT A AR LA MDA & %, AR 56
S5 550 BB RS e T LAY 5% AT XS AFAE CAT 3%
P F B ARG ok S A K P $2 488 T 8T e 3 .

AR b L A X9 I 40 B BE L CAT 3% 1 K%
FOHE N 2R3k 2 (8] 2 5 3 OE A G, DR Ik AR B R I
B CAT WEPEM B TR H MR PR mEER & T
PRAT- X0 T 240 B ) 6 e B2, DN 3 3% 17 CAT A Y
Fak HRE T CAT 16k,

FERFAIML I, 900 I BE SR &5 A 4, HAT 10011
PR W B A Y B A B A B A AR B L
HALAA A B BE 0 2 2 B Tk B i A8 Ak O AN 2 P AT
M B oA T HE— 25 3 T I E N BE AT CAT 36
(R O ZR 5 ASAIF 58 R 26 S AR Ak B ARG T 1 JFF 248 L iy
A 3 PR B B B A EE I v B L A5 R R T H R R
TIAE Wi Sk 5 R R TR AN PN i A VR B T L Vi
B E S5 CAT W R B F EAHX, %
TR eGSR T CAT JEN Ay F ik, M85 T
CAT Y96 1 .

3.3 BMEITEHAAE CAT FHEMNEMERE

BE S 22 P I M 1 TS PR A AR PN A X 22 il
FEAT B VR Y B m CAT A B4 /9 33 1
LM H s — 2 8, eAh, 8 AE A CAT 76
HO BT CAT 3 M G B J2 3 22 19, ] 4n 78 39 iR
0k B AR b, E BE BN R SR B NI N
CAT 3G PEHE R . B8 Ak A i T8 W e 4 Py AR
b B P ] RE AR AE BAE . OB PO gk 2 /b g Akt
BRI R R R e = ) 2 4R T E R Y
L HORBE & A 5 ) EUE 2k A DA S
CAT {1k, M/ i — 2P 0F5R

4 %5

HOR R AR I 42 1 1 DA XS T 200 e G B i
B AR R I L B v B0 B Mk B T BE G A 5R CAT &
P kT R CAT i1k
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